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1. Objective and Methods 

Field testing of canmercial dust collectors provides information 

covering a wider range of aerosols and operating conditions than can be 

investigated conveniently in the laboratory. In addition, the effects upon 

efficiency and resistance of average plant maintenance and normal deterioration 

of equipment under typical industrial applications can be observed. 

Results of our studies of commercial cloth collectors (utilizing bag 

shaking or the reverse jst oleaning principle) and dry mechanical and inertial 

types have been reported previously (1) (2). Tests have since been made on 

representative models of two-stage, low voltag8 electroetatic precipitators 

and on a variety of wet collectors embodying a fairly representative group 
?I 

of the many designs now available. . 

Sampling and analytical pocedures followed closely the methods and 

principles described at length in our Annual Report for 1950-1951 (1). High 

volume sampling with type S pleated filters and low volume sampling with 

molecular filters were used for determining weight collection effioiency and 

particle site distribution, respectively, when dealing with low dust loadings 

0 .e. (0.1 grain per cubic foot of air), and our stack sampler with paper 

or all-glass thimbles (for high temperature gases) was used for higher dust 

concentrations. Impinger tubes were used where excessive moisture caused 

filter plugging. 

2. Test Results 

a, Electrostatic precipitators. Operating principle and general 

oonstruction of all models tested are basically identical. An adequate dasorlDtfon 
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may be found on page 42 of the' 3andbo,ok'on Air Cleaning (3). Ionizing wires 

maintained at a positive potential of 12,to 13.5 KV preceded collecting 

plates charged.to 6 or 6.5 KV. Plate depth in the direction of air flow 

varied from 10 to 12 inches and-the spacing between the alternately charged 

and grounded collecting plates was approximately 3/8 inch. 

Collectors from three different manufacturers (Westinghouse "fiecipitron", 

American Air Filter "Electromatic", and Trion "Electric Air Filter") were 

tested. The units differed in methods employed to clean the plates, the use 

of adhesive coatings and the location and construction of auxiliary filters. 

After-filters were employed in all units to guard against power failers, 

blow-off of accumulated dust and to eliminate carry-over during cleaning. 

Table I is a summary of our test data. No significant performance 

variations were observed among the three models studied but efficiency varied 

inversely with flow rate as shown by tests 1, 2, 3, and 5, 6. 7. Other 
1 

factors beside air flow rate may have influenced these results since they 

represent six different collectors, but so far as could be determined they 

were all operating properly at the time of the tests. Manufacturers rate 

these units as 90 per cent efficient at 350 FPY and 85 per cent at 400 FPM 

by the NBS discoloration test (4). The relationship between nblackness" and 

weight efficiency tests is not easily determined but our results seem to 

indicate that weight efficiency is a more .%vere test of the air cleaning 

effectiveness of these precipitators. 
. 

Because of improper location of return air ducts there was considerable 

variation in air velocity over the face of sane of these units (in some 

instances maximum velocities nearly twice average were observed). Mal- 

distribution of air tends to overload some seations of the collector and 

permits little or no air to reach other locations. This undoubtedly lowers 

efficiency. Flow resistance of these units is 80 low, i.e. 0.05 to 0.10 

inches nster gage, that there is little tendency for air to straighten and 
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enter into all sections and special straightening devioes should be employed 

upstream of the precipitator for this purpose when air distribution is ab- 

normal. In the field it was not possible to determine quantitatively what 

part poor air 

units. 

Tests 4a 

coated plates 

flow distribution plays in lowering the efficiency of these 

and 4b of Table I indicate greater effioiency for adhesive- 

although power pack fluctuations may have exaggerated.the 

apparent advantage of the sticky plates. 

b. Wet collectors. The units tested may be divided into two main 

catagorieer (1) smchanical-centrifugal scrubbers in whioh dust collector 

and air exhauster are incorporated into a single unit, i.e. type WRotoolone 

(American Air Filter Company) and Hydra Volute Scrubber (Buffalo Forge Ccxnpany) 

and (2) inertial types in which the dust laden air is caused to flow over or 

around wetted baffles and vanes which impart a spinning motion to the gases. 

Both types of wet collectors are described and illustrated in the Handbook 

on Air Cleaning (3, p.26). 

Both meohanical-centrifugal scrubbers employed an involute scroll as 

a pre-cleaner. For the type W Rotoclone, sprays are used in both pre-cleaner 

and impeller sections, wh1l.e in the Hydra Volnte Scrubber, sprays were used 

in the entry to the pre-cleaner section and in the droplet eliminator section 

to keep the bent plates washed clean. Nozzle pressures of 80 to 90 psi are 

used in the type WRotoclone and 5 to 15 psi in the Hydra Volute Scrubber. 

Table II lists the results of tests on these two wet scrubbers. Five type 

WRotoclones (oapacity 5,000 to 10,000 CFM) gave weight efficiencies ranging 

from 97.2 to 99.6 per oent on foundry dusts having mass median diameters of 

40 to 47 microns. Inlet loadings ranged from 0.75 to 7.29 grains per cubic 

foot. A 1,000 CF'M Hyclro Volute Scrubber gave 97.8 per cent efficiency on a 

re-suspended flyash with a mass median of 16 microns and a loading of 1.35 
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grains per oubio foot. bs the equipment gets larger, inertial foroes tend 

to decrease and give lower efficiencies, but these results ere a good in- 

dication of the useful range of this type of equipment, i.e. efficiency 95 

per oent or better on particles greater than 10 to 15 microns for units ranging 

in capacity from 1000 to 10,000 CFM. Because of the dual role of the impeller 

It cannot be designed for maximum aerodynamic efficiency and power requirements 

for units of this type are high. 
t . . . 

Table III lists the results of tests on a variety of inertial wet 

oolleotors. Type N Rotoolones employing a water ourtain and abrupt changes 

in direction to oapture dust appear to be approximately as efficient as the 

mechanical-centrifugal type when applied to similar dust (i.e. 37 to 140 micron 

mass median diameter). (Had dust loadings been more nearly like thoee found 

in the type W Rotoclone tests, efficiency probably would have been somewhat 

improved). These units are not suitable for dusts one micron in size (LWII) 

or less as shown by Test 2b, Table III, but have about the same useful range 

as the mechanical-centrifugal types and may have somewhat less air flow 

resistanoe. -.. .i.' ,.F'. 

A 3,500 CFX Air Tumbler unit (wetted-wall spiral tube of four turns) 

removed 76 per cent of A1203 dust having a MMD of 25 microns, (Test 3). 

dir flow resistance.was 1.9 inches water gage. With maximum gas flow (unit 

is rated up to 5,000 CFY) resistance muld double (approximately) and efficiency 

might increase somewhat. 

Five different impingement type scrubbers were tested. All have 

tangential entries (to produce a cyclonic air motion) plus guide vanes and 

impingement plates wetted by low-pressure water sprays. Efficiency ranged 

from 73 to 96.8 per oent, increasing with increase in size of dust and decrease 

in size of scrubber. Only the smaller units (1000 to 3000 CFM) appeared to 

be as efficient as the mechanical-centrifugal types. 
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A Buffalo Forge Company high-pressure-spray tower is rapresentative of 

several such designs now available. commercially. Their distinguishing feature 

and principal cleaning mechanism is multiple rows of 300 to 500 psi water 

'sprays. Test 9, Table III, indicates that a 2,000 CFTC tower removes 75'per 

cent of a dust having a mass median diameter of 0.9 microns. It is not possible 

to compare these results with those discussed abaPe since the particle size is 

so different but it may be concluded that this type of scrubber will do at 

least as well on dust of a comparable size. Air flow resistance is low b& 

the cost of pumping 400 psi water is a siqificant factor. 3igh pressure 

nozzles are easily plugged end scrubbing liquor cannot be recirculated. A 

compariso"n of temperature reduction of hot gases pessing through a low-pressure 

spray Ducon collector (2 gpm per 1,000 CFM at 20 psi) anti a high-pressure!:spray 

Buffalo tower (3 gpm per 1,000 CFM at 400 psi) is as follows: from 2300 to 

120cF for the Ducon and from 329O to 72OF for the high pressure nozzle Buffalo 

unit, indicating that high pressure sprays may have some advantages where 

intimate contact between air and water is desired. 
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